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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Project Background 
 
 
In modern wireless communication systems and increasing of other wireless 
applications, wider bandwidth, multiband and low profile antennas are in great demand 
for both commercial and military applications.  This has initiated antenna research in 
various directions, one of them is using fractal shaped antenna elements.  Traditionally, 
each antenna operates at a single or dual frequency bands, where different antenna is 
needed for different applications.  This will cause a limited space and place problem.  In 
order to overcome this problem, multiband antenna can be used where a single antenna 
can operate at many frequency bands.  One technique to construct a multiband antenna is 
by applying fractal shape into antenna geometry. 
 
 
This project presents the Sierpinski gasket patch and monopole antenna where 
this famous shape, the antenna behaviors are investigated.  In addition to the theoretical 
design procedure, numerical simulation was performed using Moment of Methods 
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(Mom) software (Microwave Office, ADS) to obtain design parameters such as size of 
patch and feeding location.  The antennas have been fabricated and tested. 
 
 
 
 
1.2 Objective 
 
 
The objective of this project is to design, simulate and fabricate the Sierpinski gasket 
patch (microstrip) and monopole fractal antenna.  The behavior and properties of these 
antennas are investigated. 
 
 
 
 
1.3 Scope of  Project 
 
 
The scopes defined for this project are as follows: 
 
• Understanding the antenna concept. 
• Design the equilateral triangle for microstrip at 1.8GHz, and fractal it until 3rd 
iteration.  The same structure will be used for monopole type. 
• Performs numerical solution using Microwave Office V6 and Advance Design 
System (ADS) softwares. 
• Practical implementation of the antennas. 
• Measurement of the antennas properties. 
• Comparison the measurement and simulation results. 
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1.4 Project Methodology 
 
 
The project begins with the understanding of the microstrip antenna technology.  
This includes the property studies such as the radiation pattern, input impedance and 
operating frequency.  The related literature reviews includes understanding the 
Sierpinski gasket shape for monopole type.  The design of the microstrip Sierpinski 
gasket starts with an equilateral triangle as an initiator with operating frequency at 1.8 
GHz.  This will determine the size of the patch before iteration need to apply.  The next 
step is to choose the relevant material such as microwave laminate.  The information is 
used to calculate the characteristics and performance of the antenna.  The software used 
for numerical simulation are Microwave Office V6 and Advance Design System (ADS).  
The practical implementation is carried out after the simulation process.  This involves 
the artwork preparation for the antenna fabrication as well as connecting the appropriate 
connector.  The knowledge of AutoCAD software is very useful in fulfilling this task.  
AutoCAD software is chosen to print actual antenna size on transparency for fabrication 
process.  Then the measurement was performed.  Comparisons between simulation and 
experimental results are made. 
 
 
In this project four antennas have been fabricated.  For Sierpinski gasket patch 
two variations of feeding techniques have been constructed, which is the direct feed and 
the edge feed.  The antennas are named as SGFdf1, SGFef1, SGFm1, and SGFm2.  
Figure 1.1 shows the geometry of each antenna. 
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a) SGFef1 b) SGFdf1 c) SGFm1 
d) SGFm2 
 
Figure 1.1:  Geometry of each antenna. 
 
 
 
 
1.5 Thesis Outline 
 
 
The thesis is organized into 7 chapters.  Chapter 1 presents the overall idea of 
this thesis including objective, scope of project and project methodology.  Chapter 2 
presents basic theory antenna theory and properties. 
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Chapter 3 presents the background or the idea of fractals dimension.  The 
geometry of Sierpinski gasket also has been elaborate here. 
 
 
Chapter 5 tells about simulation software, fabrication process and testing of the 
antennas.  Chapter 6 presents the result and discussion in detail.  The final chapter, 
Chapter 7 emphasizes on conclusion, recommendations and future works. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
